Background: Clinical trials are a critical resource for the discovery of new prevention, diagnostic, and treatment methods for cancer. The most effective prevention and treatment modalities are based on previous clinical trial results. However, participation in clinical trials is underrepresented by racial/ethnic minority populations, Asian Americans in particular. Asian Americans are the least represented of any ethnic groups in clinical trials. The purpose of this study is to develop and evaluate a culturally and linguistically appropriate community-based educational intervention to increase knowledge of and intent to participate in cancer clinical trials among underrepresented Chinese Americans.
Introduction
Clinical trials are a critical resource for the discovery of new prevention, diagnostic, and treatment methods for cancer. Many of today's most effective prevention and treatment modalities are based on previous cancer clinical trial results. Clinical trials are an important part of improving quality of health care. However, the impact of clinical trial research may be limited by low participation in cancer clinical trials by underrepresented racial/ ethnic minority populations, Asian Americans in particular. Asian Americans are the least represented of any U.S. ethnic groups in clinical trials.
Studies of patients enrolled in cancer treatment trials sponsored by the National Cancer Institute (NCI) recognize that the following populations are underrepresented in terms of their participation in cancer treatment trials: the elderly, those of low socioeconomic status, those living in rural areas and Latino/Hispanic, Asian/Pacific Islander and American Indian/Alaska native men and women, as well as African American men (1, 2) .
Underrepresentation of minorities goes beyond cancer research. In a review of NIH-funded community-based clinical trials, only half of the studies reported minority inclusion (3) . Of the 21 identified studies, Asian Americans only made up 1.1% of the recruited participants. In the Prostate, Lung, Colorectal and Ovarian (PLCO) screening trials, only 3.6% of Asians were recruited in areas where they made up 5.4% of the population. In a larger review of 240 randomized controlled trials (RCT), only half of the studies included minorities and 1.6% of these were Asian Americans (4) . Such low rates of participation preclude reporting trial outcomes for ethnic subgroups (4, 5) . Clinical trials that do not include an adequately diverse population will not ensure broad generalizability of results.
Although the NIH mandates inclusion of minorities in federally funded clinical trials, their guidelines do not set benchmarks for minority accrual (6) . Researchers have used a number of approaches to better understand enrollment. The NCI funded the CanCORS study to identify rates of participation to provide an evidence base for possible benchmarks (7) . In this large, population-based study, only 5.3% of patients with colorectal and lung cancer enrolled into trials over the course of the study. Another participation estimate comes from a health organization-based study. This intervention study sought to improve institutional minority participation. Their estimate indicated minority participation improved from 12% to 14% over a 5-year period (8) . The institution researchers estimated that the "rolling" average of minority cancer incidence at the institution increased 17.5% over the same time period so that increases in enrollment lagged behind cancer incidence (9) . Asian Americanspecific clinical trial accrual rates that could be used as benchmarks are unknown.
Explaining disparities in clinical trial participation is complex for Asian Americans. Our large communitybased study among Asian Americans found only 21% of Asian Americans understood the meaning of a clinical trial and 14% stated that they would like to participate in a clinical trial (10) . Another study showed that more Asians (34%) than Whites (20%) had never heard the term "clinical trial" (11) . Chinese American communities have low knowledge of and negative attitudes toward clinical trials. In this study of Chinese cancer patients, 62% reported no knowledge of clinical trials (12) . Similarly, in a study of patients with cancer and care providers, Asian Americans were less likely than other groups to have heard the term "clinical trials," to know someone who had participated in a RCT and to be willing to participate in a RCT (11) .
Disparities of participation in cancer clinical trial research may be attributable to cultural beliefs and attitudes toward or lack of knowledge about the importance of clinical or biomedical research to the health of the community (13, 14) . Respondents in the study of Asian American cancer patients and care providers were more likely to think of RCTs as experiments and be concerned about insurance coverage and costs of care (11) . In addition, the complex consent forms and procedures prevent Asian Americans, especially those who have low literacy levels and limited English proficiency from participating clinical trials (13, 14) .
Other barriers to participation in cancer clinical trials include mistrust of researchers, language issues, lack of financial and social support, and cultural differences from the mainstream (12, 15) .
Facilitators of participation in cancer prevention and treatment clinical trials have been linked to recommendations by trusted health care providers, language-specific materials, a supportive family, good doctor-patient communication that was sensitive to culture, anticipation of a personal benefit to participants, financial incentives, culturally appropriate advertisements, and convenience to participants (12, 15) .
Unfortunately, little intervention research has been done to date to address such barriers and facilitators of clinical trial participation in communities. Our literature review found no reports of evidence-based interventions to increase community knowledge about and participation in cancer clinical trials among Asian ethnic groups.
The primary purpose of this study is to develop and evaluate a culturally and linguistically appropriate community-based educational intervention to increase knowledge of and intent to participate in cancer clinical trials among underrepresented Chinese Americans. This community-based clinical trial education program is part of the Community Core of the National Asian Community Cancer Health Disparity Center (ACCHDC), one of the Community Networks Program Centers (CNPC) funded by the National Cancer Institute's Center to Reduce Cancer Health Disparities.
As such, this study represents a first step toward increasing representation of all racial and ethnic groups in cancer research so that personalized prevention and treatment options will be available and, hopefully, gains made in addressing health disparities.
Materials and Methods

Study sites and participants
The Asian Community Health Coalition (ACHC) partnered with the Center for Asian Health (CAH), Temple University to recruit Chinese community-based organizations (CBO) located in greater Philadelphia area that could identify 2 community members willing to be trained as Community Health Workers and implement the intervention according to protocol. The ACHS includes more than 300 organizations serving Asian populations of which approximately 100 serve Chinese populations in Philadelphia. The eleven recruited CBOs are social, religious, and human services agencies predominantly serving lowincome, uninsured, and underrepresented Asian American populations. CBO staff members were trained as described below and recruited a total of 262 eligible Chinese. Of those recruited, 247 (94.3%) enrolled, participated in the clinical trial education program, and completed preand post-tests. Participants eligible for this pilot intervention were: (i) self-identified as Chinese ethnicity; (ii) active members of the community organizations; (iii) aged 18 and above; and (iv) have not previously participated in any cancer clinical trial education programs.
Development of the clinical trial education intervention
In 2011, CAH collaborated with Education Network to Advance Cancer Clinical Trials (ENACCT) to implement a cancer Clinical Trials Train-Of the-Trainer program (CT-TOT) for Asian Community Health Educators (CHE). Key to the development of the training content was ENACCT's use of a "Learning and Feedback" approach with to inform cultural adaptations to key messages about cancer clinical trials awareness and participation. CAH/ENACCT first conducted one 4-hour Learning and Feedback session with 22 recruited volunteer Asian community representatives (as future CHEs). At the session, a core community education module was demonstrated by CAH/ ENACCT team to generate real-time community input on the changes needed to adapt and create messages about cancer clinical trials participation to improve Asian American accessibility and cultural relevance in the CAH service area. Specifically, qualitative feedback and a quantitative ranking questionnaire were used to reach agreement on the most desired changes. CAH/ ENACCT applied the gathered community feedback to revise the module text and visual content. Follow-up phone meetings and written comments captured after the session were also used for final module refinement.
Second, the 22 Asian CHEs completed an 8-hour TOT program using the revised education module. Upon completion of the program, all trained Asian CHEs delivered a practice session of the clinical trial education before conducting sessions in the community. In the practice session, CHEs successfully presented: (i) the purpose of cancer clinical trials and how they work, (ii) names for the various types and steps of clinical trials, (iii) a description of the purpose of randomization in clinical trial protocols, (iv) potential costs associated with participation in clinical trials and how insurance and other programs may cover all or part of costs, (v) the process by which people are referred to cancer clinical trials, (vi) current methods of participant protection that are implemented throughout the research process, and (vii) appropriate use of adult learning theory as it relates to training health care professionals. A role play was also incorporated in the practice sessions. Using scenario-based designs, CHEs had opportunities to rehearse how to address questions and concerns related to clinical trial topics.
Study design and data collection procedures
The Community-Based Participatory Research (CBPR) framework guided the study process. Fundamental CBPR principles of participation, relevance, empowerment, community competence, and issue selection were incorporated into the intervention study (16, 17) .
CAH implemented the clinical trial educational intervention study at 11 CBO sites. Community leaders serving Chinese populations were involved in the development and pilot testing of program content and procedures. CHEs trained in the development phase provided clinical trial education to all eligible participants. The clinical trial education sessions were delivered in small groups of approximately 35 participants.
The clinical trial education curriculum included basic discussions of: (i) cancer clinical trials; (ii) stages and types of cancer clinical trials; (iii) benefits of participating in cancer clinical trials; (iv) reasons that people have for not participating in cancer clinical trials; and (v) processes for self-protection when participating in cancer clinical trials.
In addition to CHEs, CBO community volunteers also provided assistance in clarifying information for participants, such as reading the evaluation questions aloud to participants or interpreting the direct meaning of the specific question(s) if someone with low literacy level had difficulty in understanding them. To increase self-efficacy, the Chinese CHEs used activities such as "share your story" and linguistically appropriate printed materials to model and reinforce positive attitudes towards clinical trials. Chinese language handouts on clinical trials and some types of cancer (colorectal cancer, breast cancer, and cervical cancer) were also provided. Participants (N ¼ 247) completed pre-tests before and post-tests after the clinical trial education.
Measures
Study assessment tools (pre-and post-test questionnaires) were partly developed by Dr. Ma and her team and partly adapted from the ENACCT knowledge assessment. The assessments were translated from English into Chinese and other Asian languages and back translation was conducted. The Chinese questionnaire was then pretested for acceptability, comprehension, and cultural appropriateness as well as face validity. All necessary modifications were made. Final study measures included: (i) demographic and acculturation variables (e.g., age, marital status, education, country of birth, and English language fluency); (ii) health care access (e.g., health insurance, having a regular health provider); (iii) knowledge and beliefs about clinical trials (e.g. What are clinical trials?, clinical trial disparities, procedures of randomization and informed consent, participant rights and benefits of clinical trials); (iv) trust toward researchers and motivations of clinical trial participation. Participants choose "true" or "false" as responses to knowledge items. The average time for questionnaire completion was 30 minutes.
Statistical analysis
Pre-and post-clinical trials knowledge item responses were coded as "correct" (1) and "incorrect" (0). SPSS (V20) was used to estimate differences between pre-and posttests knowledge item scores (c 2 and McNemar tests). A summary knowledge score variable was created from the 22 knowledge items (range ¼ 1-18, mean ¼ 11.6, SD ¼ 4.0) and was used as the dependent variable in subsequent analyses. The Tukey test of additivity was significant at P ¼ 0.000 (Friedman's c 2 ¼ 125.0) indicating strong scale reliability (18) . Knowledge scale mean differences for demographic categories were calculated using a Student t test. Multiple regression modeling was conducted to identify important demographic predictors of knowledge scores.
Results
Demographics
Frequencies for demographic variables are presented in Table 1 . More than half (57.7%) of participants were aged 66 to 79 years and 17.9% were 80 or older, a primarily elderly group. More females (68.4%) participated in the study than males (31.6%). Most participants (97.15%) were born outside the United States and more than half (67.9%) lived in the United States less than 15 years. Most participants had incomes less than $10,000 (80.2%), education at the high school level or below (64.1%) and health insurance (72.1%). Mean scores and significant differences on the clinical trials knowledge scale are shown for demographic variables. Participants with higher education and aged 66 to 79 had higher scores on the Cancer Clinical Trials Knowledge scale. Table 2 displays pre-and post-test percentages and mean differences for Clinical Trial Knowledge scores.
Outcomes of clinical trials knowledge
Fifteen of the 22 questions were significantly improved after the clinical trial education intervention. Examples include significant percentage differences for the variables understanding reasons for cancer clinical trials blinding procedures (17.8%-38.9%), understanding that patients can withdrawal during clinical trials at any time (68.0%-88.7%) and knowing that people treated for cancer are now living longer because of the progress of clinical trials (75.3%-83.8%). Seven items did not show significance differences including three of the four measures of trust in researchers, the two measures of motivation for participation and the item measuring knowing that the new approach is not necessarily better than the one currently being used with other patients. The dependent variable in multivariate analyses was calculated from these items into the scale referred to in tables as "Clinical Trials Knowledge."
Outcomes of post clinical trial factors
The results of the generalized linear model assessing the associations between demographics and post-intervention knowledge of clinical trials are displayed in Table 3 . The overall model was not significant (F ¼ 1.689, df ¼ 7, P ¼ 0.119) which is not surprising given that only one variable, education (t ¼ 3.214, P ¼ 0.002), was significant. Because of the homogeneity of the sample on most demographics as in Table 1 and that the sample size of the multivariate analysis was lower because of missing data, few demographics were expected to be significant. That education was more significant in the multivariate analyses than in the mean differences (Table 1) indicates suppression from the other variables in the model.
Discussion
Asian Americans are one of the fastest growing populations in the United States. From 2000 to 2010, the Asian alone or in combination U.S. population increased more than four times faster than the total U.S. population to reach 17.4 million persons (19). Asian Americans and Pacific Islanders (API) will continue to be the fastest growing population in the United States and it is projected that APIs will reach 41 million or 10% of the total U.S. population by 2050 (20). Chinese Americans are the largest subgroup of Asian Americans and Pacific Islanders. With the fast population growth, CBPR intervention projects in diverse ethnic communities like the one described in this study should be a priority.
Cancer is the leading cause of death among Asian Americans and Pacific Islanders in the United States (21) . Asian Americans suffer disproportionately from certain types of cancer, such as Hepatitis B-related liver cancer, cervical cancer, stomach cancer, and colorectal cancer. Despite these cancer health disparities, the recruitment of Asian Americans into cancer clinical trials for these cancers continues to be low (10, 11, 22, 23) . The health needs of these ethnic subgroups are still largely unknown (24) (25) (26) (27) , partly because of a scarcity of research on these populations and partly because of the diversity of different racial and ethnic groups that makes this research complex.
This article reported the process of developing a community-based culturally and linguistically appropriate clinical trial educational intervention in the Chinese community as well as results generated from this exploratory study showed an overall significant improvement on essential knowledge about clinical trials in comparison of pre and post-test scores for the education intervention. The study suggested that the CHE-led culturally tailored educational intervention can effectively increase community members' understanding of clinical trials, knowledge about clinical trial randomization procedures, informed consent, participants' rights, and benefits of clinical trials. The findings also suggested that the improvement in clinical trials knowledge was significantly associated with education in the multivariate regression analyses. This finding underlines the importance of health literacy in cancer communication including providing sufficient information to patients with cancer so that they can know about and make decisions in regards to clinical trial participation (28) .
The term, "clinical trial" is unfamiliar to lay Asian community members (10) . The effective diffusion of clinical trial messages in the Chinese community may be attributed to the comprehensive strategies and processes of culturally tailoring the educational intervention for the targeted community, including the use of CBPR, Learning and Feedback, and TOT approaches. Many communities either do not know about clinical trials or have misunderstandings about how clinical trials work which serves as a significant barrier to clinical trial participation (15, 29) . The participants in this community study made great gains in knowledge of clinical trials, yet, because this study recruited community members who may not have much experience with cancer, their improvements in knowledge may not be directly linked to increased participation in clinical trials. The value of community interventions like this is that participants may discuss the information gained in the community which may in turn break down stigma and reduce misinformation. Participants may also introduce the idea of asking a health care provider about participating in clinical trials for friends and family who may experience cancer. Further research Barriers to clinical trial recruitment have been well documented (14, 27) . Common structural obstacles/barriers included lack of accessible and affordable research trials and patient's inability to qualify for or comply with specified research protocols, especially those who are medically underserved and have limited English proficiency. Patient fears and mistrust of the research community are essential cultural barriers (11, 14, 22, 27, 30, 31) . Our study results further supported the literature that fear and mistrust of medical care system is one of the major barriers for participating in a cancer clinical trial. For the assessment about "Trust to Researchers/doctors", the intervention did not make significant changes in participants' beliefs about "use placebo" and "patient confidentiality". The findings suggest that future clinical trial education should focus on strategies that address patient fears and mistrust and solutions for overcoming structural barriers to increase clinical trial participation and enrollment, especially among underrepresented ethnic communities.
The intervention had no documented significant change in scale items that measured trust toward health care professionals. Health care providers play a pivotal role in recruiting and retaining eligible clinical trial participants. Providing cancer clinical trial training to health care providers in the cultural context can help increase clinical trial participation rates (7, 9) . Recently, we at Center for Asian Health launched an online Culturally Appropriate National Cancer Clinical Trial Education program for physicians who serve a large number of Asian American patients. Future research will need to test health care provider interventions for increasing clinical trial participation by Asian Americans. Also, enrollment into clinical trials is a complex process involving a timely match between eligibility criteria and patient characteristics and assumes interest in and resources to fully participate in the trial. Interventions to improve Asian American representation in clinical trials will need to address access to health care, community norms, and values, and, most importantly, knowledge of clinical trials.
The study has two limitations. First, results of this study in the Chinese community may not be generalizable to all Asian ethnic groups. Furthermore, the results may underestimate the role of socioeconomic factors beyond education. This sample reflects a convenience factor where study participation is influenced by the availability of older Chinese Americans who have the flexible time to come to the education sessions. Although this may introduce some sample bias, older people are most at risk for some cancers and are likely to be eligible for Medicare and/or Medicaid in addition to some private insurance, making this sample a relevant population. Second, this study used a one group preand post-test study design that did not include a control or comparison group. Hence, the results may not reflect the full range of knowledge and attitude changes in the population.
Nonetheless, this study represents a first step towards evidence-based interventions to increase knowledge of and participation in cancer clinical trials among Asian Americans specifically and underrepresented populations in general. Although published studies like those described in the introduction for NCI and NIH (1, 2) note minority participation rates, few have gone to the next step to test interventions to improve community understandings of clinical trials. Future research needs to build on this study to: (i) expand the scope of clinical trial intervention research to capture the diversity both within and between U.S. Asian and other ethnic groups; (ii) conduct longitudinal studies to track subsequent participation in prevention and treatment trials; and (iii) consider including or adapting education modules for different kinds of cancer and/or other health conditions.
The investigators also observed changes in those recruited and trained CHEs who offered education intervention to the lay community. Future research should include CHEs to identify both changes in CHE attitudes and behaviors and best practices in conducting clinical trial education. The latter would further inform those developing, tailoring and implementing such interventions and contribute to a better understanding of measuring and achieving model fidelity.
In summary, culturally appropriate CHE-led community-based educational intervention can effectively deliver clinical trial messages and potentially improve the participation in clinical trials among underserved Chinese and other Asian communities.
Best practices for improving recruitment and retention of underrepresented populations to clinical trials is an important topic for public health professionals, especially for those interested in addressing cancer health disparities. New efforts are in the making. For example, in 2011, the international Cochrane Collaboration (31) for evidence based practice held the first meeting for those studying clinical trial methodology and approximately 450 delegates attended. The second conference is planned for 2013 and this meeting now includes a track for recruitment and retention of special populations (33) . With forums such as this, research like that reported here has potential to be disseminated widely offering new options to clinical trials looking to improve minority representation.
U.S. national initiatives like the one released by the White House to address Hepatitis screening and treatment among Asian Americans would also benefit from improved recruitment of Asian Americans. NIH and independent organizations like the Institute of Medicine have also called for increased participation of minorities in clinical trials research for a wide range of health risks and conditions. Such diversity is critical
